Tuberculosis remains one of the most common infectious diseases in the world. Vertebral tuberculosis is the commonest form of bone and joint tuberculosis; however, isolated sacral tuberculosis is rare. This atypical presentation may lead to a delay in diagnosis and treatment. We report three cases of sacral tuberculosis diagnosed in young women, aged 30, 23, and 35 years old, respectively. Lombosciatic pain was the main symptom in all cases. All patients had a biological assessment, plain radiographs, and CT scan. However, magnetic resonance imaging was done in only two cases. All patients underwent surgical sacral biopsy, and the diagnosis of tuberculosis was confirmed by histology in all cases. The evolution was satisfactory with the adjunction of antituberculous chemotherapy in all cases. Spinal tuberculosis should be the first and foremost differential diagnosis in the presence of atypical clinical and radiological features of a sacral lesion, particularly in developing countries. Early diagnosis and treatment could prevent or minimize the neurological morbidity in such cases.
Introduction
Tuberculosis can affect any bone and joint structures of the body. Osteoarticular tuberculosis (OAT) represents 2% to 5% of all cases of tuberculosis and 11% to 15% of extrapulmonary tuberculosis (1) . The principal location of the OAT is the spinal cord, which represents approximately 50% of cases affecting more often dorsolumbar vertebrae (2) . Isolated tuberculosis of the sacrum is rarely reported in the literature, which leads to a delay in diagnosis and subsequently persistence of a normally curable disease. We report three cases.
Case Presentations
Case 1 A 30-year-old woman presented with right inflammatory lombo-sciatic pain that worsened 2 months before, with an undetermined weight loss. Clinical examination revealed stiffness of the lumbosacral spine without neurological deficit. Laboratory tests showed an ESR at 90 mm at the first hour and C-reactive protein (CRP) at 45 mg/L. Other biologic parameters were normal. The tuberculin skin test was positive at 15 mm. The search for Koch's bacillus in the sputum and urine was negative. Chest x-ray was normal. The pelvis radiographs showed an osteolytic lesion of the sacrum that extended to the right sacroiliac joint. Computed tomography confirmed the existence of an osteolytic lesion with a pelvic collection. Magnetic resonance imaging (MRI) showed the presence of sacroiliitis with fluid collection localized in the sacral and iliac bones and adjacent soft gluteal tissues (Figure 1 ). Histological study of the sacral biopsy found caseo-follicular tuberculosis. The patient was treated with antibacillary chemotherapy for a period of 9 months. After achieving treatment, the evolution was marked by clinical and biological improvement, with normalization of inflammatory parameters.
Case 2
A 23-year-old woman had complained since 5 months of left S1 lombosciatic pain, fever, night sweats, and weight loss of 20 kg. Clinical examination found lumbar stiffness with no signs of neurological deficit. Laboratory tests showed an ESR at 75 mm at the first hour and CRP at 60 mg/L. Other biologic parameters were normal. The tuberculin skin test was positive at 18 mm. The search for Koch's bacillus in the sputum was negative. Chest x-ray was normal. Radiographs of the pelvis were unremarkable. CT scan revealed pre-sacral and retro-acetabular abscessed collections with lytic lesions of the vertebral body of S2. Pelvic MRI objectived collections fusing to the sacral and left buttock ( Figure 2 ). The patient underwent surgical drainage of the collections and a sacral biopsy. Histological examination showed an epithelioid granuloma with giant cells and caseous necrosis. Anti-bacillary chemotherapy was prescribed for a period of 9 months. The evolution after 4 months of treatment was marked by the regression of low back pain, radicular pain, and normalization of biologic parameters.
Case 3
A 35-year-old woman complained of right lombosciatic pain lasting for 1 year without neurological deficit on clinical examination. Laboratory tests showed hemoglobin at 8.7 g/dL, ESR at 25 mm at the first hour, and CRP at 20 mg/L. No other biologic anomaly was noted. The tuberculin skin test was positive at 16 mm. Chest x-ray was normal. CT scan of the pelvis showed a right sacral lytic lesion that extended to the sacral canal (Figure 3) . Histological examination revealed a caseous granuloma and multinucleated giant cells. The patient received anti-bacillary chemotherapy for a period of 1 year, with significant clinical and biological improvement.
Discussion
Tuberculosis is a major health problem in Morocco and other developing countries. Tuberculosis of the spine is a disease of antiquity but was not fully described until 1779 by Percival Pott (3) . OAT represents about 3% of all tuberculosis and 15% of extrapulmonary tuberculosis (1). Spinal location is at least 50% of cases and sits at the thoracolumbar spine in 80% of cases (4) . Isolated tuberculosis of the sacrum is rarely reported in the literature, with a frequency estimated at 5% by Pertuiset et al. (5) . In a review of 63 cases of spinal tuberculosis by Lindahl et al. (6) , sacral involvement was found in just four cases, while none was involved in 107 patients in the series of Lifeso et al. (7) . Spinal tuberculosis is often due to hematogenous spread of mycobacteria from primary foci in the lung and/or genitourinary tract (3). It is widely believed that the paravertebral venous plexus of Batson provides the primary pathway for dissemination of the tuberculous bacilli into the vertebral column. It is also possible that lymphatic drainage of the pleura or kidney may involve the para-aortic lymph nodes, which may secondarily involve the vertebrae (3, 4) . Clinical manifestations of sacral tuberculosis depend primarily on the age of the patient. Young individuals tend to present with discharging sinuses and abscesses, while backache is a dominant clinical feature in adults. The deficit and radicular symptoms are less common, because the sacral nerve roots are protected by bone (3, 8) . Magnetic resonance imaging is the most sensitive diagnostic radiologic imaging, and the radiological spectrum of spinal tuberculosis has been well reported in the literature. MRI of the sacrum usually reveals diffuse marrow edema that is hypointense on T1-and hyperintense on T2-weighted images (9, 10) . The tubercular lesions may be misinterpreted with other infectious diseases or neoplasms in MRI. This can be a source of diagnostic delays and errors (10, 11) . CT is useful for imaging cortical bone. However, the early marrow changes in the vertebrae that precede the more gross erosive changes are difficult to visualize. Plain radiographs are extremely insensitive and do not detect vertebral involvement until at least 50% of a vertebra is destroyed. Similarly, bone scans are notably prone to miss this disease (3, 10).
Surgical biopsy poses diagnosis of certainty tuberculosis by a pathological study. This surgical biopsy was performed in all our patients (8, 10) . Regarding treatment of spinal tuberculosis, various chemotherapy protocols have been proposed; many workers prescribe chemotherapy for 6 months, while some continue it for 9 to 12 months (12) . Excellent response of vertebral tuberculosis to multi-drug therapy prevents the need for surgical management.
Surgery may be necessary because of signs of neurological compression during extensive destruction of several vertebral bodies with spinal deformity or to evacuate an abscess that is resistant to medical treatment. The prognosis of sacral tuberculosis is good, if a rapid and correct diagnosis is made and adequate treatment is provided (13, 14) . This pathology should always be suspected in any process of the lytic sacrum, especially in endemic areas of tuberculosis, to prevent or at least reduce the morbidity of this disease, which is generally curable.
Isolated sacral tuberculosis is exceptional and often causes a delay in diagnosis. It should always be suspected in any process of the lytic sacrum, especially in endemic areas of tuberculosis, to prevent or at least reduce the morbidity of this disease, which is generally curable.
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